Evidence that forskolin activates turkey erythrocyte adenylate cyclase through a noncatalytic site.
The diterpene forskolin has been reported to activate adenylate cyclase in a manner consistent with an interaction at the catalytic unit. However, some of its actions are more consistent with an interaction at the coupling unit that links the hormone receptor to the adenylate cyclase activity. This report adds support to the latter possibility. Under conditions that lead to stimulation of adenylate cyclase in turkey erythrocyte membranes by GTP, forskolin also becomes more active. Additional evidence to support an influence of forskolin upon adenylate cyclase via the GTP-coupling protein N includes the following: (i) forskolin, at submaximal concentrations, leads to enhanced sensitivity and responsiveness of isoproterenol-dependent adenylate cyclase activity in turkey erythrocyte membranes; (ii) under specified conditions, the nucleotide GDP, an inhibitor of the stimulating nucleotide GTP and its analog, guanyl imidodiphosphate (Gpp(NH)p), also markedly inhibits the action of forskolin; (iii) both Gpp(NH)p and forskolin are associated with a decrease in agonist affinity for the beta-adrenergic receptor. However, actions of forskolin in the turkey erythrocyte are not identical to those of GTP: (i) forskolin is never as potent as Gpp(NH)p in activating adenylate cyclase; (ii) the magnitude of synergism between isoproterenol and forskolin is not equal to that observed with isoproterenol and Gpp(NH)p; (iii) at high concentrations, forskolin inhibits antagonist binding to the beta-receptor. Forskolin appears to have several sites of action in the turkey erythrocyte membrane, including an influence upon the adenylate cyclase regulatory protein N.